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(54) FUEL CELL WITH VARIABLE POROSITY GAS DISTRIBUTION LAYER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To increase electric energy 
per size, weight, and cost. 
SOLUTION: This fuel cell 22 contains a proton 
permeable membrane, an anode layer 98, a cathode 
layer, and a gas distribution layer 78 forming the cathode 
layer and a gas flow place. Each gas distribution layer 78 
contains a divided open bubble conductive foamed 
material layer on the inside of a plurality of almost 
parallel segments extending from one edge 78a to the 
opposite edge 78b of the fuel cell, and forms a plurality 
of almost parallel porous reaction product passages 
extending to each catalytic layer. The segment can be 
formed by making selectively change the porosity and 
thickness of the foamed material. Reaction gas is 
distributed in a foamed gas distribution layer through a manifold structure 80, and the gas is 
transferred upward in a parallel passage along the edge of a fuel cell stack 22, and selectively 
distributed within the stack in a desired level by selective baffling and partition structure. A 
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cooling layer 88 may be installed by the partitioning foamed structure same as the anode 
layer and the cathode layer. 
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[#£F&B#©$Sffl] 

tf, tt#y-K£t*r/ — KJB©£*teEoT#*ifeix 
»*Bdt-ra, &#y-K&u!T/-K/l©#*#EJf 
ifflgEBI, ^ttOT&tflMa#*#EJBI*, JB 
1 RXfm 2 ©B(B!|:n y i?*1rt 5f" V K C A y ^«&& 

#® i icte«© Nuttm. 

bT-fet), ^©tf^EJI©-^^ yhti, £*©i/ 

«■*©«&**«»«:, 

MC«©-#©Bfc*5»ttTy- KJBfc, 
SMiUtt9i^©Bfc*3*lfc* y- KSfc, 
WfEftl!i«Jl©#* fc»B UTEB4Hfc#?Ltt*m©^ 
-h-efcot, frit-Mi. APWfflP©MU*l»l 
ir^tU frf-M£J:9*{JI;3*tS, ^««Jx 

h &&A n a y S^jJ* fettffl n * y *;* -CJEfil" 5B& 
Wi«»ot^vH:»iU tiifcioT* frtt 
ffltl Sr««Jo Titer 5 » Wfc«»©#5LttRj£»fc 
SrB^-TS, *«#&«*«*©*'- b*, **tf. 



Wfey^y*. 

[gs#E i i ] mmtimmm* -r-*^ k 

K* h y y7*tt. «-^!|Sf«m©fIfB#?Ltt-y- h© 

tflKA PIS' i>2fct«ti P 31 y $?©fr * fcf&O TEg * 

#u fr«M4mtt©fr*>-h©**yV:'h©AD»ttfc 
Effi#*«:EI&U fr&*MW&©frV- ^©fr-tr^y. V 
h ©W a SrS It Ik 3 <fc 5 fcf3W 5 » 

ut#jg i o \zmm.<D^mmm^ *y*. 

[ft*«12] HWB-rs*^ Kflfittt. frTO«?&© 
fr~>- h©SWB*yV v h©AP*SSSB(;:»oTE@£*i 

fcAo-7=*;i' h y y/iv frM-mm©fr-y- f 

*©1ry*y- v h©AP*Sla5©a#lc:i2B$tvfcrt{|i)«Sl5 

8&SE^i]:xyt?©i£$KfcSfrAP^=*/i' h!J y 
7V>*MW»#tt, R£#*«r£tffr* ©«*«:**©* 
^ y hfcfi|&rfifc»©**©aMLTEB3;h,fc£ 
BAPjBIS*BJ*U 

B^rt{fi|:Ey^©ifi#<CfcSfrAn^=4vPK;* h y y 

y©rtffiijgB^«, #*©v-h©-fe^y-vh©ffif?EAP 

APt=*^M h y y7*©5 o&o;Ni. fl&fEftiA 
^©-*-C^t3 ©S*APiiJStKA¥iiKi:©W©il 
o©APiiKtiJE*¥ifiBt*fflU-C#-*©V- h© 

apv=*^ h y yT'o 5 *.i#©»o«>e, me 

SEAPiiBS© 5 *>SiJ©iiEStMiE7K¥iiKi:©rai-ii 
K#®«rffllA., *©-3tn?»0 ©SBAn»*£tt*¥ 
iiK^:©B©iiii<Sr^tKU^ CixicioT, ^2©Rjt£: 
^Sr, «rlSS'J©APiiKtSfrE7k¥iiKi:S:jiLT=S- 
*©v- h©ttiiE-fe^y v h©fltrfSAP«SC»«:E^i- 
3, M*« 1 1 I^IB«©TOS?l!l^^ y^ 0 
[S5I*^ 1 3 ] MIEM-Sm* * y ^ He, < 1 1 

APts*;WK^ h y y^iS, =&*©?^ipg©AP3:y 
i^fclBo-rEB*^ fflP-7=*/wK*hy ?^4S, «■ 
*©^*PS©WP^yS?»c?BoTEe$^ 

AP-r=**K^ by y7*«:, H*5SfiARiiBtW 

SiitAPiigStK2K¥jiKt©W©aiiSrjS»tU, :ti 
trior. ^SPgftfrSr, fltBJI/iSAPiiKtfliHTKT 
iiKtSraLrflfIfS^aie{'Ei^1-.5, MN&9l2l^e 

W*ll4) «-*©AP^hy 
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««syi>t, **©*^>h©|±}P4£$|5©j£®i;:E 

tr#* ©Stft £g ft It 5 fc » ©«&©«« L-T S?iJ $ *v 
fcSitfflPilgS&Bj&U 

tap-7=*/w K* h y ?7 , ©5*)8oi>ll > mflESiEA 
PSSSW l o t HfJte7K¥ii^ i: om&MI¥ft*«*. 

* ©-area o © ui p oi8g t t ©na©»i * 

jfflKU miCioT, 111 ©&&#*£, 

«^lo©ttJPiiKfcSriibT^-r3, 2(c 

[ffi#6l6'I BTSigR, BOS05-3Er©B5K*5* 
SET/- Kg, ttR©46*offlK:is»5tttt*y-KS, 

JBS:**, ttER. *rE«^2W«Iltm;!f*#ESW:, 
»l»tf«2©P?||3iy^«r*1-5*>K!?-f y^UBS 

[§8#js is] ©#*#ejih:, © 

ft*Sl 8 »Cffi«©«MSMt?fc. 
2 0 ] «0iK:*N-6«nE«gi»±, 

k $ n tticefl: $ * s c t s «t o rssra »ki* 

[ff#JS2 1] JKil»C*)-f5«FlEegitt, **©->- 

*>5, i e 



#*©«m«i&i*, 

wib^©-*cds{c& zmmr /-vat. 
$timm<Di&*<Dmab5Mm* /- mt, • 
mmmmm ©«•* \mm l xmm $ h/c^ t . 

*£BJB«>An x y TEffi£ 
ftfcAP-^xtf/wK* h y y^i, #&**«?l!l©3-#* 

tirnmom p^ y $?n?go tes $ axfctb r -^-^a- k 

^hyy^i, -7x*/wK«ig£, 
#*OAP^=»^ h y y:/fi> MWxy^i, £ 
*©#x£EJB©Anxy$>©iS«fcE«Si'ifcrt«a 

•7<r>Wm&\X. £*©*^LTE©$ftitSiSAPiI 

MnSAP^x^/wK^ h y y/tt, WI2*i^LTES$ 
HfcSitA P ^ t xmfc UTES $ jxfcSfiA 

P ilSS^S ^Bfig-r 5 <k 5 fc»5U $ JifclBA P i 
a^fift b Hfc li^T?E^iJ $ 

*WErt«xy 5?©ifi»Kfc5*AP-rxjlx/u h y y 
^©rtfiilglS^li, #*©^^^E^©flfIIHAPxs,57i: 

AP^=*/v h y y/roHSoii^ flfrlHSiSA 
PifiSSO 1 otgliS7k^iiSSi:©^iciiK#S^{ix., 
5 ©SKA P iiK t ^7K¥iieS t ©M©» 

o© A P iiSS t miH*¥iiK t CMt5 Srii 

©^^.^ES©fJlEAP 3i -^|CE*& L> 
AO^=*/> h y y ^© 5 %ffi*ro»oM, tfffS 
SB A P iiK© 5 t.»J©5i?S t ME*¥iiSS i: © DO icii 
^©-*-C*^t)©SaAPiiSSt^7K¥ 
»II&£©IW©»iI£i£iRU rixlct^T, ^2©SfS 
^/xSr, WiB»J©APiiKtflWB7K¥jiKtJc^1-5 
iiK#©Srii Lt** ©^^^Ea©BniHA P x v 
E*&-f5rtSr#mt1-5, WE«M*«?i!l^^y^. 

2 5 ] fFfE^ifsf«m^ ^ y * tt, < 1 1> 
»o^©«S^«?fe©W^^*(lS«: 5! 
Anv^FxhyyyiDHio^ flfria^^E 
1© A P ^ y e^lcfSo TEB $ ixfe^A P -r - 

*©ft*p^©AP^yv'tj l &orEg^n, 

©i^SP® ©flJIEA Px y ^(Cffio TEB $ ftfcMIE 
AP^*^^hy-^tt« H^eSSilAPiiiKtir 
E*¥atti©wicais#a**?L. -t©-*-cs»5© 

APaKttt2k¥a§St©W©itaS:JliRL, rixtiJ: 

t wist sitriEaK^a Sra u -cfrsaftiiig (ce*&i- 

5 , 2 4 ^IS«©^!|SfS?&^ ^ y 
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- h & $a p i y v fr<b mm a x „ T-sft-r a m&¥ 
iag^tbfcAP-v=*/w k* h y y^t, s-wmm© 

# i^- h ©# * ^ y h © ffl p » o TEE 5 ftfc 
Jfifc. 

^©AP^tfyUK* hy y^tt. fl-flH^s/i^i, ffl 
B* ^y > h © A Piffia5©3fiffilcEE £ ttfcrt «WS«B t 
SrEx., 

y V MCE&-T 5fc©m&©*i$LTEB$*vfcgi£A 

Bfll2F*5«3i3'i ? ©3a^»c&5^-AP-7=*^K^ h y v 
■fiDfiMUftft, =&*©->- h©-fe^p<>h©SfIIHAP 

ir gii-f 3*¥iIS8 U 
Apv=*;w h y s'T'© 5 *>»o:Wi, fifjESitA 
Piles© l o £ jWEtK^jISS i ©Hfc»B#a«:E;t., 
*©-*TSI*)©S«APaBtK*¥iiKt©l8I©a 
ii&iliBcU rtitcioT, 851 ©£&#*£> B&ffil 
o©APii«S t SfllE7K¥ii^ fc Sril LT&* ©frlE^- 
h©-tr;yy v h©f»BAPi8«l;:E*&U 
AP-7=*^ K* h y y 7 s © p ♦^©jfto^tt, flfrfB 
MKAPiiBS© 5 *.S'J©iiKtSt(l27K¥ii«St ©IBfcil 
8&¥Jg£E;i, *©-*T^«J©Sii:APii8StR*¥ 
fflg&iWRBWiiil-SriiifcU r*v(-<toT, ^2©RJS 
lWEBiJ©APiS&ilitrB*¥il8£iILT£* 
©frlB^- h O-fe i/^ V h © WISA P NHfficBtt-*- 5 r 

[n*« 2 7 ] jjtfE8&)ft«m* * v 9 it, '>£ < 1 1> 

Jf©A P 3i 3/ iJKSoTEII £ftfc&A P 

by y^tsafc«ja**iTai**iae)*ifcH«-e. # 

*©^*PS©AR3is'^tjBoTEB*tl, 

©&*pJi©jifrEAR 3i y ^fcf&oTEESixfciltrE 

APv=*;WK^ by yZf\L SfcSSEAPiiBilltl 



APil&i&7k¥iI&<fc©ffl©»;i£«iBcU mid* 
or, iWESft£APili8iiWE*¥ils& 

W#iS 2 6 (ZEttOjlBfttttt^ * y t o 
[000 1] 

[^©JH-fS&flf^if] Wtiw^A 

So 

[0 0 0 2] 

[«*«*] MMMGfctt. UTffi 

*>S g »»©*aHETMfcffl -f 5 £©1125 $ft 

T#fc„ ^F-XtftK (PEM) ^©**MKfc-Ctt\ * 

T^y-Ktctt^^na., PEMWtmit 
Si§i4T-^^stt©@<*^ y ^-««#«*» e, * s rage 
nmr±>^v (me a) j srts^., @^y^-^« 
mmit. i<o-^<omicr/-h'tm. s*fffl!i©Bic* 

y-K«M«Sr*UTV^5 e MEAB, -»©*S143iU 
y V h©Wfcj***u K-*f©*«tt3iu^ ^ H4 % 

(i) ry-K^^y-Kfflwmjsft^w^^-t ut 
=SSe:*>, (2) #*©ry-KXtf#y-K©tt!8S©« 

t5fcll5Mm««3tf^ttKJ«*o^Eofc»«3a«J4^ 
■Y >*/i>Rif/X\-iffl a i-Stto ASW/f P E Mim 

^^©JgftfilT-fe^y (ME A) tt, 1 9 9 3* 
12^21 B^tKl 9 9 4*5^ 3 1 0 ti=§-«r ft-§- $ 
*t, *!8M©KSAt?*>5^5/w • • 3- 

oTV^S. *H#fF#^-5, 2 7 2, 0 1 7fSOt5, 
3 16, 8 7 l#»CE«$tvT^5. -»K»4, «&© 

»», xsRu:jt&i:T^-®?&Rt«a»©m 

^^y^l^ajJ©®*©^!^-^, 

5o y ^ rtl-^H-5#^c©m?6©*S!W^E?iJtt, 

fc, ^B^rFS-i-S, 7 6 3, 1 1 3-§-TlftBJ$tlTV> 

[0003] P EME)|Sf«?&T»*, fcm (H 2 ) tfT/ 
-KKJSa* (»*>«») Tfc»), »^*y-KRJES* 
(BP*>SMk&l) Tfe5. ^tt, M^^ffi (O a ) RV 
(o 2 iN 2 ©iB^) ©v^-fti/TfcJ;v\ a^y 

>K (perfluoronated sulfonic acid) ^Cif©^^-V35 
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flfcHMMJ!* (CO) &£©ttgttHfcjftft©W 
[0 0 0 4] *P5©JB3fcfc# LTtt, *tt«tt©*SH 

tit, r/W3-/w (Wfctf;**/— ^xtt^*/- 

XHJMbie* (ix.«#y!)v) ftifO*{WB»«r 
«yfl1-6rfc#a*u\ *ffiffi©*©J:5fc*fMIB*l- 

7Kt>±j&£*i5 0 #yy y&ft/p-tr^-m, *«u g 

(POX) -c*>9, AbEroE^tt, ±3£lcKiJsMi3cfm 
(SR) ffeS,, M/n-fej/im, **, nUffclft 

HI. HftftJK*Jtt***±ft-*-S. T*©EJ««*» * 
/^'>7 1> (WGS) K&SJttHBIsKfl: (PRO 
X) RlS»*rfBi-Ct>±v\ PROXtti, rSI^^ 
(CO.) ft, »{tffliLT2«a»e>©»3R«rtefl!LT 

-aikft* (co) *»e>4j«*jx5. ;:m a«© 

fttt©1M9Ptf« CO«rCO a fca»l«j|i:IMI:S**fc«> 
[0 0 0 5] PEM&#m£«fc!>iH3H-5fc«>©*ilf 

StVfc, 1 9 9 7^1 1 JJfc£*tti«i*ftfc£&«Jl«t» 
©*H^fFW« V y T/V-#^- 08/975, 422^-, 
0 8/9 8 0, 0 8 7f, &tf. 1 9 9 8¥l l^lCtt) 
*S*lfc*H1M l l : llJ«5'!)r/u»*0 9/l8 7, 12 
5-)§\ afct/Jw, 1 9 9 8^-3M 5 BK^BBSixfcaiS«f 
1TttHB45fBfl#-§-WO 9 8/0 8 7 7 l#ICRWStlTV> 

5. Ai»b« p e imnwfoRxFtnmw&T * y / y 

(ME A) tt, -£*7J\"*— • a— jKu— 
J'Kl^BfflESilfc, 1 99 3^12^21 B&tfl 9 
9 4¥5Ji3 1HI::«**ilfc*B«Mff#«-5, 2 7 
2, 0 17-§Atf5, 3 16, 8 7 1 ^fcRMSftTV 
5. 



[0 0 0 6] MEA£&#i-6jgmtt^L^>-M4, «• 
jtf^ttRJS* (BP*>, **&W£«v©Jfc<8©S£iit) 

^^^Fgstt©^iitt^is/w 

it. (l) 2o©B^1"5««l©M-C»«tt^^K3i 
^yhtLT, (2) BiWJSff^ffitrSoTS^ 
*«r$HE£tf.5fc«>, (3) lo©«?i©Ty-KXU t 

y 9 f-cft©w*-*-5«fc©* y- K©w-cm«* 
eas-ssfc©, (4) a»jft*fcBjk-r6fc©KJtwf 

*Sr$M*S*fcttiBfcLT:l3<fc», (5) B§^£&K 

Sr*»f*fc»» aw, (e) »tA/if©»^teri, rt 
«W»3»ffiK:J:*»iiij**ii» fio, I&m&x9y9ii> 
6»*l»*+5fc©«£*i5tr<6©l's»J l W3ia**l8« 

^©TV-htt, -*©ffl|{cS»:©f--irV^/K <&£© 
flU^S©^-*- ^A'SriBA., ©ffl)l©^-y 

fty+A'Oiritli, 7>KS.u ! ^-ry^/^i^fii/i' 
-h©;frKo£ft^ftU^«fc 5KEffi£ft3fc», W 
ffi/u- h tfffilBAffiicHitS - t 5 i 5 Id LT 

ywrt(co^n-C^^©)5£nSr*iR-r 5 C t ^K±i-5/c 
Sy> f-^r^/w©±Slc*>5K©M«*»e>Wai7 p 
u— Hc#®gK*Jitt-t-5fc*, /77r-f 
-©— SSfia*, Kfif^-tv^KilloTEB^ttS. 
[0 0 0 7] Utt^U-htt, A«*»6fPfeiVf»5^ 
a^w-htt. *©»»*»fe«5tUrtJ:v^ ^xtf. 
Pf«^u-htt. ig* (^*©^J®/i^-h i:lt$S L 

Sr^Fo, 9'yyr^ hfrb UtfL.««f^$ix5. La» 
U 9yy 7 4 htt. «^1"<, 

SiiilWlrtt, 9y7r-C hit. ffifi 

4, (Sfl^i. «rtWStt©»wmtt**y*fc«>a*L 

v\ #HfK»v^^Wttt©7'U'-HS:fP*ri:«r* 
[0 0 0 8] 7^77-©*H$Mf5, 7 7 6, 6 

2 4tit d © ^ ^ >*ji>m£.<o&R mm7°is-y 

PEM7ty/y SrH^u-cv^s. rftibwt&fc&ffi© 
[0 0 0 9] i*tfctt#Jittfc % »m->^TA©a 
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£T©g»*SPiS©-!H'X % fift&tfax M5$>i£#J& 
[0 0 10] 

[JftHtfflNfclJ: 3&rSMH ft^T. »K §11)*© 
Victor. j^mmw^xkttfciMX, fiftRtf 

[0011] 

^©-#©ffifc*5ttK7V--K«K ttK©ffe#©ffi 
fcfci«K#y-KJi» Stf, mzy-h'RTfTJ-h' 

tf7v-KS©#*»B»*-ar*, nwa*. iKiiBttii» 

[0 0 12] **WKJ:it«» #*£»■©#*«, * 

grfeyW h©&*li, f-yK?-* y^«3§© 
$ 1 ©31 5, 5?ji» 2 ©PHUm y i>£ L . r ixiz 
iot, «-*<OftfeiE«5r«§JoTi£fi-r5«*©llt&W 

Tfeir yV v h © H IC3?^«j*5»S t h Mi£ < 3S 

&tr. micior, «89B©*bki:o-c#*©*9 

[0 0 13] *»W©JE*51MRfcJ:*U*. 
tt*i&«tt*TS>3. 38&l«#©te;Bli. #38W©«$© 

[0 0 14] *»W©JI*3»«fcJ::ixtf, 
Itt. #?U4^©^-h-CfcU, ^gae©-fe/^^ 

©«J*tt, #?Lttlltfls©fl*©WT-fe^^h«:4*5 
«*-CS?«B4#aSr«llt-*-S. *|g^©-*ffi^fig-C 
tt, ttfcfcatt-SJSffitt. *5^-h©*?L*SraWttlc 

H**»t»«l"T?Ht» SHifcaj-fSlSttttu *S/-h© 

[0 0 15] *mW<D%.*Z>¥m\'£*U*. *i&Jfc# 
(4, e^77r^ h3^&#Xttei*&*3W&*fc#:© 



ffltt, ttt6c*e*»5rt*<, «m«»©=i^h© 

[0 0 16] «^©a^fife?>4xfcW«?aiSr«^S«S 
»*»^^y^fcj«:«^r«64, *3893©Jlft ZMklZ .fc 
fttf, «mWb^ * y * it, h y y 

it5^=*^K«J6SrJEKfll*, K^sjM/K* h V y 
**»MBfc©#?Lttv- h ©A P * y s?ittfW p 

3iyi>(D**|C»orfi«Sil» #&**«&©£->- h 

©=S-fe^>-h©AP«S5tcRiS:^«rlBiS&U 

©&©«-->- h©«-fe-^ > K©(fjp«ss^e>sjs^ 
**«i&#j£©fifi;, =»* hxit-y-'fXidnKicjBarrs 

[0 0 17] *|8W©S*5»t8»-iti.«s ▼^A'K 
flfifitt. #«»«»©«•*'- h©*^vh©AP«8» 
KJBoTE«*iifcAn"r=*A'K^ h V yft, £m 
ftrnMob-y- Y<D±?y v hwffipiggBKiBo-CBig 
^fcfflPv^K^hyy/t, *«•*.*. #*© 

y*> v hwAPsawifi^i-gag^nfcrtwssssist^is 

^^y^©jfi^lcfc«=§-AP^=*/wK^ hD 
j/y©*MH!lSl5#tt, RJS^^Sr^tf^^©^^*^© 

SttAPiiSSSrii^-tS. l*J«ay^©iE»lc*>a«-A 

-fe^y > b©AP*Stti:iSii-f-5*¥a»*B*i-8. 
APv^/wK^ by y^©5*>»o*»tt, SiHAPii 
KroiotTK^ii^tWP^IciiK^gSrilx, *©-# 
■ca 0 ©SUA P ii?S t t ©m©«»fr 90S 

U C^tcioT, SKl©KJS;#*£, locOAPiiSS 
t^^ilKt^jiLT^-*©^— hro-fer^^ > hcDAP 

©»o*»tt. Sii:APaK©5*>!8'J©iiKi:7K¥iiKt 
©P^lcii?g#©Sr{ix, -tro-^r-C^^oSBAPiiK 
fc«*¥«Bi:©n©»i*raKU ^Ciot, IS 
2 SU©APiiKt7k¥iiKi:S:iiLr# 
*<D->-hro-fej/p(Vh©AP4glfR^E*&i-5o r<Dl# 

y*©«*fcJii::»*tt£o»*«j(cBI&U ^^f-, 
TOtt*^ ^ y ^ *»t> WiWJLoSMsttK* 9 ^< r t 

[ooi8] #38w©jg/<£5^®K.};ft(i. «mmm^ 

Wcfll*, AP^-*/wK^ h y y^*s, #-<r©»SPS 
©AP^yv'ICftoTgBg^^ (1)py=*;VKx h y 
y «•* ©ft*P@©ffi px y i^c »o TEH $ ix, 
o^*p^©SfIfaAP^ y S?K:JBoTE«#lxfcllWB 

Apv=*/i/h^n)-y7 , ii jc^ssttAPjaKisa 

B*¥a»t©MK:iiB*«*#*.» ^©-*T?at)© 
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[0 0 19] *£9]©tt*tt«ftt* flJ^SUHfi^fflte 
[0 0 2 0] 

[|891©|llig©^<&] ETF, ^OHlotf* 

[0 0 2 1] El 1 14, JBaRtBJfc^yAO— W&tfLX 

[0 0 2 2] #189114, SfeSTfeiJSf^fcJvS^ifetttilBa 
314, «ttf^#;-A' < ai^y— /k #yyv, tvw 

[0023] Hi lC7jk£ixZ> l o (c, M&»«?&3£ei4, 

?> ©^^©zkSrtt&EJS $ fc»©Wyn * y 

IWb/*«akKRiS:©lft*^fc*-e i>mm * ix 5 1> ©# 
*>5. ^©^-a-JCtt, «Si|s(-^ , n-try^2tt, ^5C©«EH 

4dM-<5. JEfctt, *KJtt§12li. loXtt^hW 
C<y KSrgM/ev-CfcJ;^. KJSSgl 2J4, loXI4 
**i«±©E#EPV<:y KSrl»*», ** fcRfhWafeft 
TfcU, *iJffl"JI6-Cfc5. r©fc*, RJfcSl 2©3§jR 

jc&§§ (14) &l*t©T*t©£j£«l 6*s. 

[0 0 2 4] -fltU, «*©**/* ^-/wwr 



©#yy ^ft^n-t^-m, as*, ^gRC^yjy 

2 o©E^Sr*1-5SJc£:5l 1 4 **tr»B^n-fc y 
tt, (pox) -e*>g, SRKJS$©<tii 

©E#I4, ±»£tt, S^efeKSS (SR) -CfcSo y* 
y-A*K©^Kijsrt5 «fc 5 K, #y y vSfttt, 3r 

[0 0 2 5] ftoT, WT-ntj/tll &*£«©«! 

5fc«H£ffl$;h-5, t»J;tfi, */^>>7h (WGS) 
Ef&Bisit/SiteSMI: (PR ox) KJ&gffc if© l ox 
(4*ii£il±©T*«ll©Ba£:*t>Afflfl<jK:«*.X^5. 0 
SL<(4, **, =Kft£t*, -»fcl**fta***tr 
*HJ©8S:RHi^^^©StEh/{4, trofocoi/^*, 
ff£»Tflft U"</K «x.«2 0 p p mKTCt^* 
#•575:*, K&Mk (PROX) g«*l 6rt"CHfc» 

s£fts„ jWk*-k©iw, H a ©ft***iw» 

2 014, lSr^-LT, W»?y?2 2C 

*V^Vh©atJl2 4 *»&©«* (0!l^tf^«) (4, MS 

»«»2 2©#y-K^+>v<-rtfctttt3ii*. 
^©iaax2 o*»e> ©**&#*■* H©*ti.2 4*» 

e©»?«»4, 2 2 f*9-eKJ^ U, «««r*|jtf 

[0026] Mm«&2 2 ©ry- K«a>b©#ft4MP 

t,mm®>2 6(4, *Sl£:©7K^I4r^tf« MS»«»2 2© 
*y-K«*»&©SMMMPt)«lH*2 8Wt, *ra^©^ 
KtSr-^tf. ^-*->^>-h©8fax2 4©fcfc©£iWt, S 

ii^©fmi*fr©T-e, '<>vzfZ 2 lr«t DTO«?iil2 2 
K#UlSHt6)*v5. L*»U *S»©ra, ^^3 2(4, 
jlfiMMS 3 4 ©A*»lc«»3S«*««-f5 4 5 
Hi. C©^Sv(4, 5-f^4 8*ao-C«fel&**lfcJ(B» 
fcS^6fc»«»«3 4rt-T?ttffl$Ji«. M8«SRtt, 
KB»^n * y * 2 ©«* <t»^ft JpfR-f 5 fc ftffiffl * h 

[0 0 2 7] 8&*fc/n-fcy-fr2rt-e£C*EJ£©(t»t£ 
tt, KfittSJS, *»< LTf»Sr^St-f«fc©^*)*), 
m©SJ^I4lilfittSJ£, «»< LTfi©K5*Sr^Stf 5 
t©^*>S. *SWt-»4, PROXKJSS21 6J4, m<D 
H»**45«i-ra. SJt&^ 1 4 rt©*SRjE&© 5 1 o 
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SwtsriH-a. otitis mtwinMt, jsds*, mm 

[0 0 2 8] jHRS3 4i»»e>«>]Ka. jt^^nfcSJt? 

KfcftUR-rs. K*»8S#~©|8]&W*fl& 
HiiSlcioT, its***:, »*te*tfcE««ftl«*«:/ 

© <t 5 4M»»KaU»*iifcSJ«»H:, AnftlftU n £ 

-<-y Vtf*cv y Tl&M*S«©Jgffi{;:fc9, ***** Efg 

~*>BJ6mt L"C{W63iia, *8fttf£^9 
[0 0 2 9] jTO/ni^?2lCtttt£*l.S£ft9MU 

Sj&Si i 2 © 5 *> i o^i-tftW-tT-teffl-t-s r t 

5*1 4K{fef£$;h,So PROXEJ&S81 6(4, CO£C 

SZMWM (a^t3 0) *»e>ffl**S»tft6. 
[0 0 3 0] jtt&$3 4l*. APSSSS4 2, ftftJMH 
4fttf, P5*S»©M©*l*tK»4 8ft«*.fc^irW<- 
4 1 SrB^-r5. «fk*3W»»f*» KfH*BK*>«* 

5ttX»«*6»©K»rtlc*5v^-f'ii*»0»*K, HIS 
Six*. JKJBtts ««t-#-KJ:9*-rri:#-e# 

*-C#«. #*L<I4, 4 3#, J^{b7K^ 

5. 

[0031] ft{bks&&4 6fti*r y - KSEffife 2 6 

I*, &«S§3 4©848,E#4 8 ft, R|Z#r±, 
«»»3 4 0AP*SS»4 2XO ! WPiffiSB4 4©W^fc 
5o ^/W^3 2ft^L-Ca»flW&« 

fNnjEg CX , Wxli* y- FfiUW 2 8* £©£ 2 

©ffift«ai©v^rix*»*»e)««B3 4K:ji»*ji*. * 

[00 3 2] 3a«T?# 5 J: 5 «ft*SW»»©«Eix4 
6 14, «m«?&»tt©a^JfeRU!3£#«tffi©^3ftt* 
lHfe$-fr5fc«>, 3 4 ffl©MSfr£ LT7V - K* 



ffl%2 6 «r£**ieJMt?&. »od»©ffifR-ett, $ft 

ftBr^/i'^3 9S.U5-V7 9-4 8Sriiii-r6„ 01? 
tt, i/ytfOW4&$riKSlcl.T^5. Vf4/VW:7, MFM 
tt«E*fh TteMM*-?-. RI4K¥a.w-*, CI4 
»IKo*y-F«, Aiwiicrz-Fi, 1 

[0 0 3 3] *»7n*y*2rt©»fciSftfcKf&*fc 
J:*»»***tS«U:H:. &&3§3 4 fci 90*8**1$'* 

ffl£ft, ^A$ft5W&U t *i*K#iitcA;h.*fm 
l*fcfefc*\ «M*^B-feyf-2©]»ttB***flM&-r* 

fcft, «*«3 4ti, £t©tv - m%mvhmm 

A'tr-©***. &*SS§3 4©J5fa©fflgg#£-&ife,?* 
*fc»«aft«3 4K««$*L5'<#*y-K#ft2gft© 

jfeMV3 4K^3;hfcMVfe2*l*, SKSSfta*, 
av^U's'^©^«Ejx^a&i&W<iifflv^5>ix5*68fi*- 
K, XI4, #y-KiKfflft2 8M/Xtt=^i^s't 

ASWlc:«S^S?i6 2 2 ©# y- KKfKK^^^Ik*© 
5 fe>^— y- KtttUMHb 

28, tift, ^i/7\syVmt}Q%Mft<r>ohi^X 
temijZ'Stto Mfe*- K"Ctt, #y-KaEW!8>2 8Ji 
ioTli^S^Mi\ «S^SI3 4lcJ:!9S*$nfctt 
«©h-^^©5Sft» WRXtt*WW©K*«:, fltttS 
3 4 ft WH»^n ir y f - 2 fc J: 9 $ nSilftftUtfi 
Sr*'«r?«J£$*5)t»©fl:?3>'^'U'yf-3 0Jc«t 9«t 
^^tvSo S^»(4> ffi««R/<A'7 r 4 7KJ:9Stf? 

7 w ^ Sr*ri-5 y ^RfbS^^-CS) 5 © 

[0034] mHSte&mo r.©09^©*5n?tt, f^ib 

Stt©f^«)©P*&Nf-ett, (1) ny/i/ytao 

«^yr!)-) ^P > ^SHfem»*-^(cJ:9KI!)$ 
H5o (2) a«*sj»«»3 4fc*A*tb. ^{b*jR«S 
»4 6 (0tJx.fi, MeOHXlWyDV) ^W3 4 
^JCttA§H5. (3) ««aW^*»«W»3 4rt"T» 

(4) «S«l«3 4^f)WfcSiJa»^^ TOT'n-fe 
yf-2 ta#$tifcS#i$tifcSl£:|&i 2(ca«H5„ 
[0 0 3 5] -fi, ^)|E|-yn-fe' ; x-^2rtc0HJC£;SS* s ii^J 
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#>1- a . ( i ) 3 2 imnmfo 2 2 ©# y- km 

fc£afcfSLfatt5±5fcfH»3tt3. (2) »W 

»2 2©ry-K«K««&*ix5. (4) *#«*2 2 
*»6©T>'-K«Ettl*2 8(i^SS3 4l^b|6jlte>tl 
S. (5) *»m»2 2*»fc©*y-K«HMfc2 8*j» 
m&3 4\cmLftVbtl2><, (6) TO, 5S«, *y- 
K«m* 2 8 X y - KfcttJ* 2 6 i^iHKS 3 4 rt"C 

mmztiz* »*u^— : 5r^T?tt, xs (2) «, 

-5*&. X@ (1) &tf (3) 75s, H}i££*i, XS 

(4) , (5) (6) asmfctt^TiiffSJta. 

{00 36] »od»0*#©T-C», Ii%3 4 14, ig 

an©^*^*^ 6©*an4*tLfc, ry-Kftt** 
y-KJSfflfe-ero^ib-rsrtds-cts. *©J:5* 

M34-OAout (26) &if«-rSfc©it«© 
«»4 6*«KftS*t5. &«S§3 4##&©TO, fl*. 

tfMMfc*****, tw:, *»«ft2 2©ry-Ka»e> 
©r y - KttHtffe 2 6 4 £©a*©j»#$r*r*« 5 - 1 

[0037] #3SW ©«S*Wift fAfcijlll {SJx. 

9 5 214, ttftOjiflJft^-f ^Byotyf, 

-t-5^-y7vu= >-fcV-y fci? i t 

5„ ayha-752ti > liroft|©MS£i;1$f 

fr-cbivN, Mt-tt, yy h^T^-^rofSij^yny 
±j$LfcJ;5l^*'i c e-K©^l!)-C^7 1 A 

14, »ffl©ST-[HlKl-J;oTa^X{4±<*:6<j(cSI^-r 

[0 0 3 8] U^UfeJgffi-Ctt, Iflii-^rA 

14, witji-y^TAe o (B2*£j;) ©-gc^tu 
»4, /^7i)-6 2 t, mm^-9 64t, TOmm-y 

*^&tf#CTOfi?62 2 tl#$tltDC/DCa 
^<-y 6 1 *»6«»3:*/U*-**ttA*b» SLo, * 
ft£*-y 6 4fc«fc9±$£ftfc^tt**^-K:fc 
4 5*JS&t*Ee£;h,fcW 6 5 Sr^tfM 



Man 2 2 Ic4 9ttl&S*ifc«»=*^-S:aitA*i 

©MK*— y 6 4(C4 Dtt»*iia««3c*A'^-*S 
ttA*vl.o#;L, *LT*-? 6 4 tcSSt^^-Sr 
«tti-5J:5#^SVEB$4x5o *-y6 4(4, mm 
mmrt) ©*$S5rlHlte$-ar5fti©Klti*$66 6(cjg 

»$*i5. nM.it^y^>um^^-^ (eec 

M) TOM^yr!)-/''^^*^-^ (BPM) 7 
1(4, *9y90>W£&XfWtL CHi&fclRJfcSii* 

v*> ^t?«*fcfl^?y-y&s«-r3. 

mii, BPM7 lCJ;iJiEffi$ix5*#na<J^-C, 

fc*, /^fJ-zVnJ'a-* (BPM) 7 1IC4 
ot, X(4, BPM7 1 tEE CM 7 OilCioT, 4 
J$.m=*>t-o-y 7 4(4, ^64, -Y 

>/<-y 6 5 ££i?Kfl®-?-|El!g, D c/d C 3 
y6l£rfMSU EECM7 0*»e>©^!7— l"«/HSr8 

[oo3 9] #BHft, TOmm2 2(ciaL, « 

**»&I4, B3K«»»JILoft««jK**ii. H4tHt 

»ttft»Hre»*ita. 5 gfeK#»2 

o&traaet 2 4 14, mft ufcji«i-T?TOa»^ y v 9 \c 
ga^^tt, ■tets*iek^*fcufcffift2 8xt5**«H« 

[0040] Slfi^Si, *9v9YS.. MCMEA7 

6 , «fc©^x^gas 7 8 , m»©r / - k^=*^ k 

8 0 , «»©* y- K-^-*^ K 8 2 , «»©ft*P^^ 
*A'K8 4, ^JfcOVAHI^-fe^U— ^7"l^-h8 6, 

^©^*p^8 8, ±w&irFffl!i3i^yy-yv-h9 

7'l'-h9 2-Hlx£, i*vP>!4, HI4-C^$nSJ:5 
[0 04 1] g£*ffl(CI4, Slf|5yU'-h9 2i4, ^^^y 

©^-^w*>ji6»sr»i*i-«. mm7f- h 9 1 ^mm 
2<D±%icmmztiz>o =uyy-yu-h 

9 0 ASiffe&y h 9 1©±^|CEB$H5. 6 

*S3uy^-yu-h8 8©±*JcE«$ix5. 
6BS7 8SrIR»JHtf*y— Kt=jM'K8 2#yA8 6 
©±^liEe§^?>o MEA7 6##y-KT=*/uK 
/#*#ffiJi©±#KEB£;h,5„ ?yx^ia^ 7 8*© 
9 HtfTy— K-v=*/WK 8 0*5ME A©±*liEScF 
H5. 8 6 #7/- A> K©±*icEB$tv 

6©±*tgae^tl'5o H*5^8 6*5?&*p-7=*/w 

o, =^yy-9o©±*-(cEB*tifciteigkyu-h9 

1 SU^y w- h 9 1 ©±*lcEB^nfcH4Sgpyi/ 
-h9 2Srfflv>-CK«5Srfll5^^s'ycffS$ixfcifC© 
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[0 0 4 2] «-«©MEA7 6 (05) 14, SSl^&^g 

iitt©#gm@ft: # y 9 4 1 , &m 

©TWffilCSttn L-TEg $ ftfc S^-AflJBP t,j(f ^ jx h 
6 fc, SK)K©±flJffi»c:»giUTiBB$ti 
fcj&fc 5 ->-A'SBBP*,#;* ^yh96i, -k.fflij#* -7" y 
h 9 6 F*J©I8I©±{RI]H©X / - KttJttH 98i> Tffltf 
^yl>9 6 rt©K©TflJBi©# y- KISSES i, £fiS 
it5. «»©$?> M£*vfc*&©ilSSh, i&tfj (0 
6) ME A<D&* O&ZXfo^y WcfeiXtSM b 

[oo43]^ (oxxftmm 7 8 (4, &m&wmi* 

3„ U**ia*t#»4, ^5t?& (open cell) t?& 
9, £f^77r^ h3§te^#X«4fc*&JSIS?&/Kft© 

14. #Jxtf, Sftfti^77r'(h-C*)ot'{)J: 
<, €i»&JSI8&&#J4, Mv^w-Ko^y^^ 

09, XI4, 'fVa^l' (Inconel) 6 0 1Xtt^fyi/ 

*#j3 1 o t£¥<o&^mfm%i*miLit&m&&x*h^ 

[0 0 4 41 ^-><rC)^$>Sa^fiP*>->-h7 8H, 
^©SSl©^^ 8 b /6>lbJ§©fB2 <D^-yi?7 8 c 
*^J6*1-a*«©IMPfrfc* r * V h 7 8 a 
ft, mickot, #jWKJiSr«Wo-C3a6fti-*tt»© 

J4, #*©->- Hr.i!)tttt$Ji5^^Stn^©fegt 

•fr, **©->- h©ff£&£rattK:£fl2$-»t\ s£W4, 
V- ho»*ftt)«#?L*©i>5*«:5fiDI]»lc»l:S*5r 

[00451 H7, 8RXf9X-7f;$ilZtfX#mJ§<0# 

- Ml, lt|SEWil5^#7L^?a«-!|Ef©tt:tSWi£^^ h y 
7^7 8 d&U%$fcW^#ft^§Mt;|s|-©^* h V 

ti*. #*#EJf 7 8I4, !UV>#5U£©l8teE.Rt«B^ 
#?L*W»?&JiSr55S(iSl*±lf, 7*ny?ot 

5W Mi.*), <@^©7y^^E®©->-h4r^-r5J; 
5 1- (09K^£;h,5J;5!.:) **tirt-£ 5. 
[0 0 4 6] -?:©ttfc>*H;:, Ell Old^$*v5,J:5K, 

4h*©V-h©J«*$l«I«K:«fl:3tf6£i: 

lUot, PL<I4, fPV^#l 7 8 a£.tf»l^|Z#l 
7 8bSr352(^^-r?.^i:fcJ;<5-C, ^-f5it^ 



ir, ~>-h©3SM&OT)l4, J*v*#?L*©#ffiltK#2 

7 8 a JHfl*v>ffi««£#7L*E#2 7 8 b££ZI;:)gj& 
1-S«fc5IO- h^f&o-CWRSSrPBrft:^ h y s/7°£EE 
«1-<5rtt±91lftr5ri:*-e#5. Hi CROW 

i i ©tt#ffij£©vvf *u;::fc^-c t>, ^jK*->^. h y 

T'Xttf- K9 314, S©Jl^E#&U t »^E#©Fill© 

[0 0 4 7] iwftttu, K5Mfc£ftfc#*#ffi 
gf4, *-©K^»»i/-hfcJ:9*jft3*iai:v%5 
«#©B'J*©36i&* hy y^W%*^p«i'McJ: 
•9filfi)c+5ii:*5-Ct5o £*ie>©»J*©»i8l*Ms' 
7*14, £*Lfc*h!J y:/©mfcMS4#»a:fcS**r 
« x.fc B?iJ fcffi A/«B«-CE?! $ ^ 5 0 
[0 0 4 8] #*W77-K-7i*;WK8 0 flUe^tf 
13) 14, »*L<f4, a/J^r-fy^W^i 
J#£*v, PBv^fc7W-AJi3B«|«Sr#-r5. #*©■*■=. 
jJvH-*8 0(4, AP^-*^K7 h y y7^R5>8 0 a, 

tba^-jJWK* by v7Uft8 o b, IfeWc, ksb* 
M 5/ 8 0 cM8 0 dSMSxS. 
[0 0 4 9] **fflAPv=*;i/K^ h'J v7U#8 0 
a f4, fl-flj^ r 78 0e RTtmi*- y ^ 8 0 f Srffl 

*ap7- h y s/^^©^ffl)iaii'^(c^fricia^^ffliia 

#8 0gtt, KjS#*£^tr3-A©jSS#:£, #*;&BBJi 
©^©-tr^yy M^E-fSfc*, ^*©a:?ij|c:idfi 
£*lfcfiii:APiIS&8 Oh, 8 0 i , £#8 0 j 

-TZo *ap^ h y J'y p ©F*9^l!l3ls'v ? l-*«'^CJfi^^rtfll^ 

8B#8 0kl4, ^^iES©-fe^y V h©AP«SBtai 
ii-T5fcfc*¥iiK8 0 1 SrBfiK-rSo il&8 0 1 14, 
#*F.Sfi!£fl-Cfc5>-K8 OnlCit), a»©^¥s'ia 

g&8 om^tftmzti, &mmmz#xftmm<D&*(D 
mv* s h©AP4gscts?ijuaomtiiji-rs4 ? 

icgaa$i^Tv^5 0 SiIAPii8S8 0 j&t)fiilS8 0 1 
©!8]©*«I4, 180 pfctOigjBc^n, SaCAPiiK 

8 0 iXU!iiK8 0 l©ffi©aii(4, AP^8 0qlc:«t 
(5)Sit$n5d5, APii^8 0h»4, iiK8 0hSr±l*i) 
t^iiiS-f-5«K^K *¥iiK8 0 1 d»o-C, RV. 
%*%®M<0%- >ht ©t&®if1M!3©7t*j@A 
©giJiiK8 OmSriioT, #»aft-Cfo5 i 5 

iiK8 o l |r*f LTPflv^v>6 0 *¥iiK8 o l bW,® 
1-5SitAPiiK8 Oh, 8 0 i Sl^S 0 j ©&#*•£• 
(4, AP^-*/vK»^©S$±fl£^JSCfcl*»3jgL» 

-e, apv=*/vK7> h y s'7'gp^©g$(c?So-rift9 

[0050] tUP-7=*:^Kla5^8 0 b(4, ^Tl7h 
tc*>V^APSB^8 0 a i:!®filUT*3i9, ^b<(4, A 
PiiK8 0h' , 80 i' M8 0 j ' ©SP^*-g-, * 
¥iiK8 0 l* , StF, *5pliJiiK8 0m' Sr<i^5. 

[0 0 5 1] #^©7Jy-K^=*/WK8 214, (HI 
4JC^£;ft,5 4 5K) SSLii?S8 0 j /8 0 j ' St/* 



-10- 



¥i§&8 0 1/801' ©fBj-Cjia;45?t&$ft, *<D- 
SEiiK8 0 h/8 0 h' St/7k¥aS88 0 1 / 

sol* om. t^t, m&m®8 oi/soi' st* 

7k¥iiK8 0 1/8 0 1' ©Ffl-et4«aa«$ftSi: 
v^-iSrl&V^C, Ty-K-7-*:^K8 0i:l^--C*fc 

[0 0 5 2] 3-*©ft*P^=*/WK8 4(4, (Hl5t£ 
*£ft54 5K) SEAna&S 4 j /84 j ' St/* 
¥i§SS8 4 1/8 4 1' {DfflX-m'&tfW-iLZtl. *©— 
36rC» SttAPiiK8 4 j /8 4 j ' St/a8S8 4 1 / 
8 4 1' WRB, SiEAPa8§8 4 h/8 4 h' 

St/*¥a8&8 4 1/8 4 1 ' (Df$X'\*mmi>>mWi£tl 

K8 OSt/8 2 

[0 0 5 3] &ip-7=*/l-Kf4, t-*^ K©TS8BStf 

«*©ii5*o»(t7'w-nci««tt^*ft*. ry-K 
St/* y- K-^-*/w K»4, iiKSrilifc-^-^i' K© 

ffl0-c#l*i7V- Mcfc^Sft*. s*j-fflj(4, *ftfc»3- 

£ftfc-y-A-SB£WU $r>-/uglSI4, MEAXIiSM 

[0 0 5 4] v=*;UK©^*fl4, H 1 8-C-ftt&< 
*£;h,5 4?tc, SitiiKh, iSt/j (St/, h* , 

i' St/j* ) ***o^=*A'KK^*3fe±KiSii 
U rft(C*fU a&i/i' St/BJiiKm/m' (4, 
^/r^^sM, KK#©»£©±fll¥#&lifc*i-« w t 
»£J:9J&*£ft3. 

[0 0 5 5] £*©^AXtt#8t7V-h8 6(4, ^ 

A8 6(4, #y-K, T/-KSt/^*p-v=*^K, M 
t/K, MEAK*3ft5S0i:iiK©SIJ5Mfc^ ©t^fXR 
t/FflSlffiSfc*f^-t-5«-^S*fffl!l»g$*|6]^ j/ s?fc*B 
of, £&©ffittiig&8 6 h, iSt/j (86h' , 

i ' St/j ' ) ©»#£■£•£« AS. 

[0 0 5 6] -^-Jfr/WK©^, MEASt/^A(C*5(t 

SttfteaitaBh, iSt/j (Mt/ic x h' . i' S 
t/j ' ) St/->AOgf!#3fe£-(4, 1MX, MKRvmm 
EE(;i:fc^T#j£ LT33 9 , * y 9 ©W^i y 

s?*aora*ic»eE-f*«*©iiiSH» i, j (st/ 

H' , I' St/J' ) ^IS^SiptcSEKS^iJSft 
■CV^5it«sa»*fti5. iEK, Mh, iSt/j 

(St/h' , i' RXf j ' ) (4, £ft6©»B*ao-C 
*OT*ft«****#©**©S#fc«oTSejl3ft3 
ri*sg|»SftJ;5. I¥L<(4, * y- K5B«*«»r 
6rtas«H*ftfciSI*j/j ' 14, tt«fcft;£<, ftiP 
ttfc«r^1-*ri:ii**tB3ftfc»l§i/r (4JfctfcW 
$*<, ry-K**ft«iai-4ri:as*H*ftfeaKh 
/h' (4, 

[0 0 5 7] £*©&iPJi8 8(4, #*#EB7 8 fcH 



gEJi©mi©^y^8 8 b^PjjiftU, wftlC4 

fr**n.tt?&«tt©a»sriB*r*. 

[0 0 5 8] =W^^-/W-h9 0l4, gE*n©^#S 
tflffiSfc^-lb, B2©a»*6 4fc£©araJ*A*ffc« > 
E-f 5 £*©«&*«*.* * y^rtoSiKJ: O^^ti 

[0 0 5 9] *68kyV-h9 1(4, fflSuyu—h^W 

tt«-^bf^e>ftTv>5*-a-, 

[0 0 6 0] ffi&yV- h 9 2 (4, *WS?t&* *•;/?© 
»»JK^hXr4^5yp'*if©±5 4) EB 

teAffias^y^icjgiaicEWmSft, ^.^y^©^©± 
"C©Wca«Wc-f v*-y s-^!»S||»Sft5 ri£?t 
SltU **?*rtT©atiO*£*©«fl:«:»«U s 

t/, * * so * rt©aH»ft*«tt**«-r s. 

[0 0 6 1] [§] 4St/6 (::**,&< *Sft5 4 5 1£, * 
* y 9 ©«* 4«riMBfi©li*ifC P>ftfcgg#,"CI4, * 
*#6BJ§7 8(4, «-*©Ty-KT=*/VK8 0rtlCia 
B$ft, *^.^E®7 8(4#*y-K-7=*^K8 2rt 
l-SBfi^ft, &*PJI8 8(4#^*P^=*^KP t 3(riBg$ 
ft, ~yA8 6/45, ^.^y^SriioT^a^^Jt^-ra- 
*-CK)Ctt^^ftt«ft9j«#©SB#*tt»t*V>fc»}fr 

swomsfcffiii-t-a. ^-aicttttsaaaaaaaa 

•g-h, iSt/j (St/h' , i' St/j' ) (4, 
^©V>-fftA>©ffliJ(c^^5'^SriioT±* (H, IS 

t/j) jttFKT* (h* , r st/j' ) \z.mtetz>m 
\M.m®oi$5m&zmf8.-r % 4 5 »cs?a$ft5. 

ttmm<D£±if* > h 7 8 a (4, ©-^=*/W K©# 
*©BJiiK8 Ora/8 2mtS?iJLfcH^-CAaiSS67 
8 f , tW:, ^>!r©-7=.*/l'K©«--<r©BJiiK8 0 
m' /8 2m' £S^JLfcH&ffflniffig|$7 8 g(dB8L 
Tiafi$ft5o #^©!^iP^ 8 8 W#-fe/^ > 1- 8 8 a 
14, *©An«&T\ **©JWP"Vs*^K©iiaB8 
4mtS?'J$ft, ^©fflPBSH-C, ^*Oft*p-v=*/U 
K©l'lil&8 0m' tmtHtl. PWrt-*MEA*»fe(B 
ftfc«-^^El©ffi»4, B^-tS^A8 6©itB1-5 

scute-fa iism^ 

[0 0 6 2] im<¥\Z.\t. **iJS, §EIBH«rIoT 

±^iraji$ft, saaKjSraoT±*ica 

ftSo 

[0 0 6 3] aKHS:±*(caiilLfc**(4, 7K¥8K 
8 0 !St/BJaK8 0mSrai§L, ^:©«, $:*<n-t>f 



-11- 



/^b 7 8a&3ii§L-C, fflP-v-*/w h ]) yfXC 

T% **©***«E*U», BiaK8 0m* , 7k¥iI?S8 
or SriioT, J»*t»4 2^©9>fV2 6fc*LrE 

V h 7 8 a © A P JMfr> b ffl P «S|5* -OWN" Sit, 

hV -y?7 8 e\c£<9Mm£iv. *©iffi#, Wr*?t 
> h <DW\K#M£W) (cross migration) fimtAsHM 

©*?L*K^RFi*"CiLoa»>!s9oaMb*s*5Kfc«lt>e> 
■f, TJi©T/'-K»ffi9 8cD^ffiSrfiS§JoT*^©* 
H±©i$-#;ffi£$ftS{c L, TkHf&tf 7 / - KMeH 
©ttEflUH©:**!? -C£ t5Mi*^-o4)St* 
*fc-T5. **©«^fcS3#*^t£*tt» **± 

fc h-*/w©ftjpre&9, a»< lt. #?L^©^ib^ N 
5. 

[0 0 6 4] rHiH^tC, #y-K£^tt, a&J& 
tt, ifi2S8 2 j &t/7K¥a8&8 2 1 ©|R|©Hv\fcaM© 

ehtUiffiSS J ' *»e>WSfcft, 7K¥a&8 2 lM 
BUifiBS 8 2m&ao-C£»U *•©&, 

LfcSjet*. M3z^ Lfc««-e«SJ>fe$Mii©fc»«M? 2 8 

8 d©KtS>5<SV«#?L^©^ h y y7°7 8eli, 

[0 0 6 5] 7K^5.tJt^©^ia©^(C|iLT, -fe^ 
y 7 8 d irittfcLfcit©;* h U 2/7-7 8eW»^ 
Mtt % ©ME Aiffi©*$±±TO WS*« 

<^ 5 ^Ur, tfev* 

#fij* r- y 8 ertK*Jl6)*#3Ltt"T**)5as*te 

&»-r s©t% * h y s»^©T*©'hcF^sss«t?c! 

^^^^-©^S:M{c:ft±|ci-5. 

[0066] mt^i^, fbmmm*. a&i£±*- 
teiwbu mm 8 4 i &iK*¥a&8 4 1 ©ra©aa© 



-f$fc«>lijilgg8 4mS.O t ^*P^©fi*©-fe:^y V h 8 
8 a Srlotitl, jg§J/£atffiXI4S^©fcfeffl8S I ' 

^aorT^tratm-f 5, St/, h y 

8 8 dW^dfe-SffiV^TL^©;*. h y V78 8eli, ± 
E&tfTJI K h S *y A ©8«8?ffi K E 5 #:*«#©*>)- 

[0 0 6 7] 11 1 6 l£^£;ft,5tt#©#;*.#E/§©«j£ 
•Ctt, W!m 3 7 8lt RV>#?1$©£#3 7 8 b 
*r5*^*fl£T«V>#?L*©**3 7 8 a «r«#r5 

^®OTS|-©7V-h3 8 Ott, h©l®*©raiH£ 
PSTfc^*tB3 8 0a #Elgffi£7L¥f(*3 7 8 a ©£ 
*±#Kl&3#1iT-38te#3 7 8©±#£E©$;tV > 
&Wh#m-7u- (-3 8 211 |g^©JE^«©±* 
fc, 5cSLT5£fti-6^*PSKf-y >*fr3 8 4 -SrBj* 
-ffcfcfcT'l— H3 8 0©±*^ia*$tlS. -©«fi£ 

[0 0 6 81 *^14, «S!iBf«?l&iCJ;'JW^$ix5«M 
^/P^-jc<6ie)©«lttSr& 5 r. t *< . lfctt?riB4« 

5, *©!t£ ; fTtt©7VKXU t ^ j r>'^^Sr«x.fc^Jgi^ 

«*ft«©W*tt^i^-hXT/BI©B»J:^?7r 
5r©*©^»E«E«:^«?&»»ci9ilfcSii5 

-o-h7 8©^©^v (@i 7-e*'bft<*^HSJ; 

BH-5 9 > Kffi«©ffl©^/0<t (9 *H±/h$ < *5© 
■C, KSr^-^>-^H^fco^L-t^^©«£tv^«-t-5 

^fcfri&jk-ra, r©^5©^»4, ^sa^uiiow 

XVfi*SrHK«'>$-e-, J»»m«©3^hSrKKKt* 
•fSittt. »«UI©ffi©BB2fctJ«MEA©DB©#»^ 

>-h&r/h-i?/w©mmw«»t0^tJ*?5ttT, m 



-12- 



[0 0 6 9] fcJSWtt, 54©tr5t'bSfflKlt»* 

[El 2] 02tt, gft*ffl&08^$£7?8SR3iifc 
[03] H3(i, 

[04] 04 «\ 03©?^ V4-4lC«icTKejHfc 

Brffi0-c&5. 

[0 6] 126(4, «m«ft©«SBf0-e*>5. 

[07] H7t±, mwnm?i-vM%ztiz>#xftmm<o 

[08] 0814, @7©7-f V8-8lCftoTSl?>ttfc 
[BiOlBlOli, #*#KJl©ft#^ti£^-f 0"C 

$><5o 

[01 2] 01 2*2, ^=*/wK7W-Ai:tt'&*ixfc 
[014] 01411 «»Wll-CSRI«**i5^*^K 

[si s] 01 si*. mwnm-?mmistiz>-?~** k 

[01 6] 01 6lt ftSJStitfttlB^^^^SW^ 

[01 7] 01 7(t MEAM»I»7^5/^ffl 

»f®0-Cfo5o 
[018] I18ft 01 3(Oyyfy 1 8-1 8lC»o 



T&bftfc#r®0-Cfc5 o 
[ft^<7>TO 

6 tttt*tK<\&*mM>9ai 

8 zkcofifcft 

9 £^?>ffitl 
12.14 

2 2 jftttfttt 

2 6 ry-HiWMifoJiai 

2 8 #y~K#«*^»Hx 

3 0 a^Uyf 

4 2 J&$2§ 

6 0 *Wtxi^*7 L A 

6 1 DC/DC^y/W 

6 2 /^yf!l- 
6 4 9 

6 5 

7 0 (EECM) 
7 1 /^f!)-^y#^ a -^ (BPM) 

74 $fS]=i ^ 

7 8 «£fc<0;tf*#gfiji 

78 a UWit^yh 

78b fioxye; 

7 8c |2©xyi; 

7 8d ttttfiSMKV^ h!) 

7 8 e lt(fctt*V^ h» 
78 f APffiSP 

8 0 l*07/-K^s*^K 

8 0a AP^=*/V K* h y y:/8B# 

8 0b H)P-es*;P K* h 9 ^Sfcfr 

8 0c. 8 o d sas* hy y^a^ 

80 e *MM:*y$* 
8 0 f rtilxy^ 

80g #An*hy y^»4>o*HKaij/^fc#*K:iS 

8 0 h, 80U 8 0 j SEAQii&S 

80k &AP* h y y^rt«|3iy^lC**fciEV^rt 

8 o i ffxwem&t?* y hoAnffiutmm-rz 

8 0m «ScOTk¥I'JaK 

8 o n &*mm&mxtc7^y 

80m' KCDglJiiK 

8 2 ffi£fc<o# y- K^s** K 

82m' tm^xArVtonm* 

8 4 <Ift^)»*P^=*/UK 
8 4m ft£l'?'~*A' 

8 6 ttftOVABP^-fe^U-^^ h 

8 6h, i, j (8 6h* , i* % j * ) ACaiK 

8 8 ft£PJf 



-13- 



90 

8 8a j > v 
88 b $10=? 3? 

88c S2©xy^ 

9 1 l&fc^W-h 

9 2 am^v-h 

9 3 rc/Jf^ri/^ h y y^Xf^f- K 
9 6 

9 8 T;-vf&mm 

100 TIl:fc5*y-KtS 

[01] 



17 8a J?l^K5> 

17 8b »M^E# 

2 7 8 a *U^#?L*0#EI8K» 

2 7 8 b »^ERte#?L*E# 

3 7 8 ^fg^ 

3 7 8 a KV^**"ettV^#?L*OflWE 
3 7 8 b 

3 8 0 ^WW^:/^- h 

38 0 a ^ftSB 

3 8 2 ^Afipt)»8Sy u~ h 

3 8 4 V+A' 



[Ell 7] 




[02] 



[03] 



r 71 r 70 

k 5^.0-1 IMS*, i . 



gga-=ll 



74 



— t— 



4 raw* 





-15- 



[Ell] 



[Hi 2] 




[HI 5] 




(72)mW%- -fy^Tl/ • trj • yu^fj F^-A(##) 5H026 AA06 BB01 BB02 CX01 CX10 

y #^fcS~^-3-^<NU4514, y EE02 EE06 EE08 

— * • , * '77^ 28 5H115 PA11 PG04 PI18 PU01 PV07 

PV09 SE06 TI02 TI05 TI06 
TI09 TR19 TU16 TU17 UI35 



-17- 



